Six new species of Afroheterozercon, A. mahsbergi, A. sanghae, A. goodmani, A. gabonensis, A. tanzaniensis and A. madagascariensis, are described from a range of localities in sub-Saharan Africa, bringing the total number of described species in the genus to ten. These mites appear to be common on especially larger millipedes. Distribution data suggest locality, rather than host, specificity. A preliminary analysis of relationships provided relatively weak resolution and no evidence of geographically restricted lineages.
Introduction
Mites in the family Heterozerconidae are distributed throughout most tropical and subtropical regions, with the exception of the Australian faunal region. The adults of most species are found attached to medium to large (> 4cm) millipedes, while immatures appear to live off-host either in millipede nests (Gerdeman et al. 2000) or in the litter (Gerdeman & Garcia 2009 (2010 ). Adults of the genus Amheterozercon Fain 1989 (= Zeterohercon Flechtmann & Johnston 1990 are exceptional in that they are parasitic on snakes (Squamata, Serpentes) and worm lizards (Squamata: Amphisbaenidae). Feeding biology for the adult millipede associates is still not clear, however immatures are predatory and have been observed feeding on immature mites (e.g. Oribatida) and other small arthropods (e.g. Collembola) (Gerdeman et al. 2000; Gerdeman & Garcia 2010) . So far, only 14 species have been described in the entire family, but this is clearly an underestimate of actual diversity. The current study was undertaken to address this issue, by describing a wider range of taxa, starting with African material.
The genus Afroheterozercon Fain, 1989 was described to accommodate adults of three species described from the Democratic Republic of Congo, A. spirostreptus (Fain 1988 ) from Spirostreptus cornutus Attems, A. pachybolus (Fain 1988) from Pachybolus macrosternus Cook, and A. ancoratus Fain 1989 from a termite nest (Cubitermes sp.). The genus is characterised by the presence of series of anchor-shaped spines on the latero-ventral region of the opisthosoma, and a specific pattern of setal modifications on the femur of legs II in the male (Fain 1989) . We also include Heterozercon cautus Berlese 1924 (= Afroheterozercon cautus (Berlese) comb. nov.), described from "East Africa". The brief description of this species (Berlese 1924) is not clear on the shape and degree of development of the lateral spines (he mentions "Margo lateralis ventris scutulis minimus subrotundatis 10 numero, seriatis, ornatus", which may refer to the lateral spines). The description does specify the presence of a single, massive and curved spine on femur II of the male ("calcari robusto"), another condition that is unique to Afroheterozercon. A more complete analysis of evidence favoring inclusion of H. cautus in Afroheterozercon is presented below. After this change all reported Heterozerconidae from sub-Saharan Africa are assigned to the genus Afroheterozercon. Fain, 1988: 237. Other species included are Afroheterozercon cautus (Berlese, 1924) , nov. comb.; Afroheterozercon pachybolus (Fain, 1988) : 241; Afroheterozercon ancoratus Fain, 1989: 153 One of the main species-level characters in Afroheterozercon is the shape of the male spermatodactyl. Unfortunately, this structure is difficult to describe unambiguously, so we present both line drawings and photographs (Figs 1, 2) . For the descriptive sections the following might aid in clarifying terminology. Fain (1989) recognised the following elements for the chelicerae of female Heterozerconidae: digits very long and thin; fixed digit with a few small teeth apically; movable digit with a comb of setiform processes along the entire dorsal surface, ventrally with two thin, cylindrical or blade-like processes (e.g. arrow Fig. 1D ). Between the digits are two transparent membranes (interdigital membranes), covered by tiny spicules. The dorsal seta and lyrifissure iα are present in the usual positions. In the males, the spermatodactyl arises from the base of the fixed digit (Figs 1, 2) . For discussion purposes the spermatodactyl is separated into a basal section (the size of which may vary dramatically), the "coiled" middle section where the sperm duct appears to twist around (coils may be tight or extended), and the distal section (usually thin, straight, finger-like, but broad or hooked in other taxa). digit (FD Fig. 1A ) itself is reduced in size and is often quite thin; it may be straight, end with a distinct hook, or carry a subterminal spine. The movable digit (MD Fig. 1A ) may be robust and hook-like, or quite thin with a bulbous base. In either case it retains the comb of setiform processes. The two membranes (IM Fig. 1D ), the dorsal seta and lyrifissure iα are retained in the males. In a few species (A. pachybolus, A. mahsbergi, possibly A. cautus) a thick, sclerotised structure appears between the digits, seemingly a modification of the larger interdigital membrane (SPIM Fig. 1A ). The order of species treatment roughly follows a transect from northwest to southeast across the Afrotropical Region, followed by brief comments on the status of A. cautus.
Type species. Heterozercon spirostreptus
Afroheterozercon mahsbergi nov. sp. (Figs 1A, 2A, 3, 4A, 5A) Diagnosis. In the male, chelicera with a thin movable digit (width 8-10 µm) and large interdigital membrane partially modified into a sclerotised process (Fig. 1A) ; shields carrying setae St1 partially connected to the sternitoventral shield (Fig. 3B) ; adults with a high length ratio of posterior marginal setae Z5 / S5 (4.2-8.3), mostly due to short setae S5; femoral setae pl2 on legs I absent. Among the smaller species in the genus.
Description. Male chelicera (Figs 1A, 2A) : spermatodactyl short; base short, coiled section tight, distal extension relatively short, finger-like. Fixed digit straight with a small terminal hook; movable digit thin with a bulbous base. Large interdigital membrane partially modified into a sclerotised process. Male venter ( Fig. 3B ): shields including setae St1 partially connected to the sternitoventral shield. Setae pa relatively short, length < 3/4 length of setae Z5. Setae S5 relatively short, length < 1/2 length of setae Z5. Posterior marginal sclerite with 5-6 tiny setae (usually 6 in female). Number of anchor-shaped spines on the latero-ventral region of the opisthosoma 15-21 / side. Female venter ( Fig. 3A) : setae S5 relatively short, length < 1/2 length of setae Z5. Number of anchorshaped spines on the latero-ventral region of the opisthosoma 20-24 / side. Male leg I chaetotaxy ( Fig. 4A ): coxal setae relatively thin, setiform (same in female). Trochanteral setae al with distinct barbs; setae ad and pl without barbs. Trochanteral setae av1 relatively short; length less than, or equal to, setae pl. Femoral setae pl2 absent. Femoral setae ad3 relatively short; length less than 2/3 length of setae pd2. Femoral setae pd1, al2 and v2 without distinct barbs. Femoral setae al1 and al2 of average length; length ratio setae al1 / al2 between 2.1 and 2.5. Male legs II chaetotaxy ( Fig. 5A ): femoral setae pv1 moderately wide (<20 µm). Setae av1 relatively short (length ratio av1 / pv1 less than 0.8). Femoral setae pd1 relatively short; length 2/3 length of setae ad1. Femoral setae ad2 without distinct barbs. Genua with a distinct ventrodistal outgrowth. Genual setae av1 short; length subequal to that of setae pv1. Taxonomic remarks. In the male, the presence of a thin movable digit is shared with A. pachybolus and A. madagascariensis. The partial sclerotisation of the large interdigital membrane is also shared with A. pachybolus (and possibly A. cautus) . Finally, male A. mahsbergi share with A. pachybolus and A. sanghae a connection of the shields containing setae St1 with the sternitoventral shield, although the connection is only partial in A. mahsbergi and A. sanghae, while complete in A. pachybolus (Fig. 6B) . The high length ratio of setae Z5 to S5 appears to be unique, as is the absence of setae pl2 on femora I.
Biology. Even though we recovered this species from four different hosts in two different families, we found no recognisable differences based on host species. This is consistent with low levels of host specificity, although this conclusion has to remain tentative given the relatively small sample size. (Figs 1B, 2B, 4B, 5B, 6) Heterozercon pachybolus Fain, 1988 : 241. Afroheterozercon pachybolus.-Fain, 1989 Diagnosis. Movable digit in male thin, fixed digit and spermatodactyl short; large interdigital membrane partially modified into a sclerotised process; shields including setae St1 broadly connected to the sternitoventral shield. Adults with relatively small numbers of lateral spines (13-16).
Afroheterozercon pachybolus (Fain)
Description. Male chelicera: spermatodactyl very short, with a thin, straight distal section (Fig. 1B, 2B ). Fixed digit short, pointed, with a small basal spur; movable digit straight, thin. Large interdigital membrane partially modified into a sclerotised process. Male venter ( Fig. 6B ): shields including setae St1 broadly connected to the sternitoventral shield. Setae pa relatively short, length < 3/4 length of setae Z5. Setae S5 relatively short, length < 1/ 2 length of setae Z5. Posterior marginal sclerite with 6 (rarely 7) tiny setae (also in female). Number of anchorshaped spines on the latero-ventral region of the opisthosoma 13-16. Female venter ( Fig. 6A ): setae S5 relatively short, length < 1/2 length of setae Z5. Number of anchor-shaped spines on the latero-ventral region of the opisthosoma 14-16. Male legs I: chaetotaxy ( Fig. 4B ): coxae I setae spinose (also in female). Trochanteral setae av1 relatively short; length less than, or equal to, setae pl. Trochanteral setae ad, al and pl without distinct barbs. Femoral setae pl2 present. Femoral setae ad3 length relatively long; length subequal to that of setae pd2. Femoral setae pd1, al2 and v2 without distinct barbs. Femoral setae al2 unusually short, setae al1 moderately long; length ratio setae al1 / al2 more than 2.7. Male legs II, chaetotaxy ( Fig. 5B ): femoral setae pv1 moderately wide (<20 µm). Setae av1 relatively short (length ratio av1 / pv1 less than 0.8). Femoral setae pd1 distinctly shorter than setae ad1. Femoral setae ad2 without distinct barbs. Genua with a distinct ventrodistal outgrowth. Genual setae av1 very short; length half of that of setae pv1. Tibial setae av1 with distinct barbs. Adult legs III, chaetotaxy: one or more trochanteral setae spine-like. Deposition of specimens. New material deposited at CASEnt and OSAL. Taxonomic remarks. Our specimens correspond in most available details to the description by Fain (1988 Fain ( , 1989 . The one discrepancy concerns the number of anchor-shaped lateral spines, 17-18 according to the description (Fain 1988 ), but 13-15 in our specimens and in Fain's figures (1988 Fain's figures ( , 1989 . Examination of the male holotype showed 15 lateral spines, suggesting the number in the description by Fain (1988) is inaccurate. The original description was based on one specimen only. The current description adds data on multiple male specimens and includes the first notes on the female. In the male, A. pachybolus resembles A. goodmani by having a short spermatodactyl and short fixed cheliceral digit, and A. mahsbergi by sharing the thin movable digit, the partial sclerotisation of the large interdigital membrane, and the fusion of the shields carrying setae St1 with the sternitoventral shield. It differs from both of those species by the male chelicerae that combine a short spermatodactyl and fixed digit with a thin movable digit, the presence of sclerotisation of the interdigital membrane, plus complete fusion of the shields carrying setae St1 with the sternitoventral shield.
Afroheterozercon sanghae nov. sp. (Figs 1C, 2C, 4C, 5C, 7) Diagnosis. Male chelicera with a distinct subterminal spine on the fixed digit and a relatively long basal section of the spermatodactyl, shields carrying setae St1 partially connected to the sternitoventral shield, and unusually long setae al1 on femora I. In adults length ratio of setae Z5 to S5 unusually small (1.4-2.1) due to relatively long setae S5 and short setae Z5.
Description. Male chelicera: spermatodactyl of medium length, with a relatively long basal section (Figs 1C, 2C) . Fixed digit robust, relatively long, with a distinct subterminal spine, resulting in a somewhat bifid appearance; movable digit robust, hook-like. Interdigital membranes normal. Male venter ( Fig. 7B ): shields including setae St1 partially connected to the sternitoventral shield. Setae pa long, length > 3/4 length of setae Z5. Setae S5 relatively long, length > 1/2 length of setae Z5. Posterior marginal sclerite with 6 tiny setae. Number of anchor-shaped spines on the latero-ventral region of the opisthosoma 17 / side. Female venter ( Fig. 7A ): setae S5 relatively long, length > 1/2 length of setae Z5. Number of anchor-shaped spines on the latero-ventral region of the opisthosoma 18-22 / side. Male legs I, chaetotaxy ( Fig. 4C ): coxal setae relatively thin, setiform (same in female). Trochanteral setae ad, al and pl with distinct barbs. Trochanteral setae av1 relatively short; length less than, or equal to, setae pl. Femoral setae pl2 present. Femoral setae ad3 length relatively long; length subequal to that of setae pd2. Femoral setae pd1, al2 and v2 with distinct barbs. Femoral setae al1 very long, setae al2 average length; length ratio setae al1 / al2 more than 2.7. Male legs II, chaetotaxy ( Fig. 5C ): femoral setae pv1 moderately wide (<20 µm). Setae av1 relatively short (length ratio av1 / pv1 less than 0.8). Femoral setae pd1 relatively long; length subequal to that of setae ad1. Femoral setae ad2 with distinct barbs. Genua without a distinct ventrodistal outgrowth. Genual setae av1 relatively long; almost twice as long as setae pv1. Tibial setae av1 with distinct barbs. Adult legs III, chaetotaxy: one or more trochanteral setae spine-like. Etymology. This species is named after the prefecture, Sangha-Mbaéré, in which the material was collected. Taxonomic remarks. The males of A. sanghae share with A. pachybolus and A. mahsbergi the connection of the shields containing setae St1 with the sternitoventral shield, but the connection is only partial in A. sanghae and A. mahsbergi, and complete in A. pachybolus. Afroheterozercon pachybolus and A. mahsbergi differ from A. sanghae by the presence (vs. absence) of sclerotisation of the interdigital membrane and by thin, rather than robust, movable digits. Afroheterozercon sanghae shares the distinct distal hook of the movable digit in the male, the number of lateral anchor-shaped spines (in both males and females), and the length ratio of setae Z5 / S5 with A. ancoratus and A. gabonensis. The males of A. sanghae differ from both of those species by the fusion of the shields carrying setae St1 with the sternitoventral shield, and by the presence of a distinct subterminal spine on the fixed digit of the male chelicera. (Figs 1D, 2D, 4D, 5D) Heterozercon spirostreptus Fain, 1988 : 237. Afroheterozercon spirostreptus.-Fain, 1989 Diagnosis. Male chelicera with long movable digit (118-128 µm) and a very long spermatodactyl, especially the distal section (80-90 µm); shields carrying setae St1 not connected to the sternitoventral shield; with an unusually small length ratio of femoral setae al1 to al2 (1.6-1.7). Adults always with more than 6 tiny setae on posterior marginal sclerite. In adults with relatively small numbers of lateral spines. The largest species examined.
Afroheterozercon spirostreptus (Fain)
Description. Male chelicera (Fig. 1D, 2D ): spermatodactyl long; base long, coiled section extended, distal section very long and flap-like. Fixed digit of medium length, with a small subterminal knob; movable digit well developed, robust, with a small terminal tooth. Interdigital membranes normal. Male venter: shields including setae St1 not connected to the sternitoventral shield. Setae pa relatively long, length > 3/4 length of setae Z5. Setae S5 relatively short, length < 1/2 length of setae Z5. Posterior marginal sclerite with distinctly more than 6 tiny setae (same in female). Number of anchor-shaped spines on the latero-ventral region of the opisthosoma 13 / side. Female venter: setae S5 relatively short, length < 1/2 length of setae Z5. Number of anchor-shaped spines on the latero-ventral region of the opisthosoma 12-17 / side. Male legs I, chaetotaxy ( Fig. 4D) : coxal setae setiform (same in female). Trochanteral setae av1 relatively short; length less than, or equal to, setae pl. Trochanteral setae ad and al with distinct barbs; setae pl without barbs. Femoral setae pl2 present. Femoral setae ad3 length relatively short; length <2/3 of that of setae pd2. Femoral setae pd1, al2 and v2 without distinct barbs. Femoral setae al2 relatively long, setae al1 of average length; length ratio setae al1 / al2 less than 1.7. Male legs II, chaetotaxy ( Fig. 5D ): femoral setae pv1 wide (>20 µm). Setae av1 relatively long (length ratio av1 / pv1 more than 0.8). Femoral setae pd1 relatively long; length subequal to that of setae ad1. Femoral setae ad2 with distinct barbs. Genua without a distinct ventrodistal outgrowth. Genual setae av1 relatively long; length subequal to that of setae pv1. Tibial setae av1 with distinct barbs. Adult legs III, chaetotaxy: one or more trochanteral setae spine-like.
Material examined. (Fain 1988 (Fain , 1989 . The only notable discrepancy is in the number of anchor-shaped lateral spines in the female. Fain (1988) reported 12-13 in the description, matching the 12-15 noticed in our specimens, but Fain's Fig. 1 shows 16-18 lateral spines (Fain 1988) , matching the numbers observed in the paratypes examined. The number of spines in the male matches better (13-14 in Fain's description and figures, the paratypes examined and our specimens). We do not believe that this difference by itself is sufficient to warrant a new species, although it is certainly possible that the material grouped under this name may represent a species complex. The extremely long spermatodactyl and movable digit of the chelicera, and the presence in both adults of distinctly more than 6 tiny setae on the posterior marginal sclerite easily differentiate this species from all other Afroheterozercon. Afroheterozercon gabonensis nov. sp. (Figs 1E, 2E, 4E, 5E, 8) Diagnosis. Male chelicera with a distinct terminal hook in both the spermatodactyl and the fixed digit; shields carrying setae St1 not connected to the sternitoventral shield; low length ratio of setae Z5 to S5 (1.8-1.9). Adult with a very high number of lateral spines (18-24).
Description. Male chelicera (Figs 1E, 2E) : spermatodactyl of medium length; base of medium length, distal section relatively thin, finger-like, with a distinct terminal hook. Fixed digit sturdy, with a distinct terminal hook; movable digit robust, strongly curved. Interdigital membranes normal. Male venter (Fig. 8B) : shields including setae St1 not connected to the sternitoventral shield. Setae pa relatively long, length > 3/4 length of setae Z5. Setae S5 relatively long, length > 1/2 length of setae Z5. Posterior marginal sclerite with 6 tiny setae. Number of anchorshaped spines on the latero-ventral region of the opisthosoma 18-22 / side. Female venter (Fig. 8A) : setae S5 relatively short, length approximately 1/2 length of setae Z5. Number of anchor-shaped spines on the latero-ventral region of the opisthosoma 22-24 / side. Male legs I, chaetotaxy ( Fig. 4E) : coxal setae setiform (same in female). Trochanteral setae av1 relatively long; distinctly longer than setae pl. Trochanteral setae ad, al and pl without distinct barbs. Femoral setae pl2 present. Femoral setae ad3 length relatively short; length less than 2/3 that of setae pd2. Femoral setae al2 and v2 without distinct barbs; setae pd1 with barbs. Femoral setae al1 and al2 of average length; length ratio setae al1 / al2 between 1.9 and 2.2. Male legs II, chaetotaxy (Fig. 5E ): femoral setae pv1 moderately wide (<20 µm). Setae av1 relatively long (length ratio av1 / pv1 more than 0.8). Femoral setae pd1 relatively long; length subequal to that of setae ad1. Femoral setae ad2 without distinct barbs. Genua without a distinct ventrodistal outgrowth. Genual setae av1 relatively long; length almost twice that of setae pv1. Taxonomic remarks. Afroheterozercon gabonensis shares the robust development of the cheliceral digits, the number of lateral anchor-shaped spines in both males and females, and the length ratio of setae Z5 / S5 with A. ancoratus and A. sanghae. However, it differs from A. sanghae by the lack of fusion of the shields carrying seta St1 with the sternitoventral shield, and the lack of a subterminal spine on the fixed digit of the male chelicera, and from A. ancoratus by the hooked (not straight) distal portion of both the spermatodactyl and fixed digit, and the smaller length ratio of femur I setae al1 / al2 (1.9-2.2 vs. 2.5).
Afroheterozercon goodmani nov. sp. (Figs 1F, 2F, 4F, 5F, 9) Diagnosis. Male chelicera with a short spermatodactyl with a very short basal section; shields carrying setae St1 not connected to the sternitoventral shield; with a short, but relatively wide, spur on femora II (setae pv1). Description. Male chelicera (Figs 1F, 2F) : spermatodactyl short; basal part very short, coiled section tight, distal extension relatively thin, finger-like, and straight. Fixed digit short, straight, pointed; movable digit robust, relatively straight with a distinct subterminal tooth. Interdigital membranes normal. Male venter (Fig. 9B) : shields including setae St1 not connected to the sternitoventral shield. Setae pa relatively long, length subequal to setae Z5. Setae S5 relatively short, length < 1/2 length of setae Z5. Posterior marginal sclerite with 6 tiny setae. Number of anchor-shaped spines on the latero-ventral region of the opisthosoma 13-17 / side. Female venter (Fig. 9A) : setae S5 relatively short, length < 1/2 length of setae Z5. Number of anchor-shaped spines on the latero-ventral region of the opisthosoma 18-21 / side. Male legs I, chaetotaxy ( Fig. 4F) : coxal setae spinose (same in female). Trochanteral setae av1 relatively short; length less than, or equal to, setae pl. Trochanteral setae ad, al and pl without distinct barbs. Femoral setae pl2 present. Femoral setae ad3 length relatively long; length subequal to that of setae pd2. Femoral setae pd1, al2 and v2 without distinct barbs. Femoral setae al1 and al2 all of average length; length ratio setae al1 / al2 between 2.0 and 2.1. Male legs II, chaetotaxy ( Fig. 5F ): femoral setae pv1 wide (>20 µm). Setae av1 relatively long (length ratio av1 / pv1 more than 0.8). Femoral setae pd1 distinctly shorter than setae ad1. Femoral setae ad2 without distinct barbs. Genua with a distinct ventrodistal outgrowth. Genual setae av1 relatively short; length subequal to that of setae pv1. Tibial setae av1 with distinct barbs. Adult legs III, chaetotaxy: one or more trochanteral setae spine-like. Etymology. This species is named in honor of Dr. Steven Goodman, Field Museum of Natural History, who collected the material from Gabon.
Taxonomic remarks. The short spermatodactyl and poorly developed fixed digit resemble those structures in A. pachybolus, but A. goodmani males lack the sclerotised process of the interdigital membrane and have robust, not thin, movable digits. The short, but very robust setae pd1 on femora II are unique within Afroheterozercon. (Figs 4G, 5G) Afroheterozercon ancoratus Fain, 1989: 153. Diagnosis. Male chelicera with a thin, straight distal section of the spermatodactyl, and a smooth, lightly curved fixed digit; shields carrying setae St1 not connected to the sternitoventral shield; length ratio of setae Z5 to S5 relatively low (~ 2.0).
Afroheterozercon ancoratus Fain 1989
Description (largely based on Fain 1989, with additions based on examination of types). Male chelicera: spermatodactyl of medium length, with a thin, straight distal section. Fixed digit of moderate length, robust, ending in a point; movable digit well developed, slightly curved, with a small distal tooth. Interdigital membranes normal. Male venter: shields including setae St1 not connected to the sternitoventral shield. Setae pa relatively long, length > 3/4 length of setae Z5. Setae S5 ~1/2 length of setae Z5. Posterior marginal sclerite with 6 tiny setae (also in female). Number of anchor-shaped spines on the latero-ventral region of the opisthosoma 16-19 / side. Female venter: setae S5 relatively short, approximately 1/2 length of setae Z5. Number of anchor-shaped spines on the latero-ventral region of the opisthosoma 20-24 / side. Male legs I, chaetotaxy ( Fig. 4G ): coxae I setae setiform (same in female). Trochanteral setae av1 relatively short; length less than, or equal to, setae pl. Trochanteral setae ad, al and pl with distinct barbs. Femoral setae pl2 present. Femoral setae ad3 length relatively short; length about 2/3 x that of setae pd2. Femoral setae pd1 with, setae al2 and v2 without, distinct barbs. Femoral setae al2 of average length, setae al1 very long; length ratio setae al1 / al2 ~ 2.5. Male legs II, chaetotaxy ( Fig. 5G) : femoral setae pv1 moderately wide (<20 µm). Setae av1 and pv1 of average and similar length (length ratio av1 / pv1 ~ 1.0). Femoral setae pd1 subequal in length to setae ad1. Femoral setae ad2 without distinct barbs. Genua without a distinct ventrodistal outgrowth. Genual setae av1 relatively long; length almost twice that of setae pv1. Tibial setae av1 with distinct barbs. Adult legs III, chaetotaxy: one or more trochanteral setae spine-like.
Material examined. Democratic Republic of
Taxonomic remarks. Afroheterozercon ancoratus shares with A. spirostreptus and A. gabonensis the robust male cheliceral digits, and the relative short (relative to setae pd2) setae ad3 on femora I. It differs from A. spirostreptus in the much smaller male chelicera and the small number of tiny setae on the posterior ventral sclerite (among others). It differs from A. gabonensis in the shape of the male spermatodactyl and fixed digit (with very distinct hooks in A. gabonensis, largely straight in A. ancoratus) , and shorter (relative to setae pl) setae av1 on trochanter I.
Afroheterozercon tanzaniensis nov. sp. (Figs 1G, 2G, 4H, 5H, 10) Diagnosis. Male chelicera with a long fixed digit (87-93 µm), relatively short movable digit, and a spermatodactyl with a very elongated basal section; shields carrying setae St1 not connected to the sternitoventral shield; low length ratio of setae Z5 to S5 (1.8-1.9). Description. Male chelicera (Figs 1G, 2G) : spermatodactyl medium long; base distinctly elongate, coiled section tight, distal extension short, finger-like, straight. Fixed digit strap-like, relatively long, with a small terminal spine; movable digit relatively short, robust, with a strong subterminal knob. Interdigital membranes normal. Male venter ( Fig. 10B ): shields including setae St1 not connected to the sternitoventral shield. Setae pa relatively long, length > 3/4 length of setae Z5. Setae S5 relatively long, length > 1/2 length of setae Z5. Posterior marginal sclerite with 6 tiny setae. Number of anchor-shaped spines on the latero-ventral region of the opisthosoma 16-19 / side. Female venter ( Fig. 10A) : setae S5 relatively long, approximately 1/2 length of setae Z5. Number of anchor-shaped spines on the latero-ventral region of the opisthosoma 17-19 / side. Male legs I, chaetotaxy ( Fig.  4H) : coxal setae relatively thin, setiform (same in female). Trochanteral setae av1 relatively long; length similar to, or exceeding that of, setae pl. Trochanteral setae ad, al and pl without distinct barbs. Femoral setae pl2 present. Femoral setae ad3 length relatively long; length subequal to that of setae pd2. Femoral setae pd1, al2 and v2 without distinct barbs. Femoral setae al1 and al2 relatively long; length ratio setae al1 / al2 more between 1.9 and 2.1. Male legs II, chaetotaxy ( Fig. 5H) : femoral setae pv1 moderately wide (<20 µm). Setae av1 relatively long (length ratio av1 / pv1 more than 0.8). Femoral setae pd1 relatively long; length subequal to that of setae ad1. Femoral setae ad2 without distinct barbs. Genua without a distinct ventrodistal outgrowth. Genual setae av1 moderately long; length subequal to setae pv1. Tibial setae av1 with distinct barbs. Adult legs III, chaetotaxy: all trochanteral setae setiform.
Material examined. Holotype male (OSAL053955): Tanzania, Tanga, Mazumbai, 1 January 1981, coll. K. M. Howell, ex "common spirostrepsid" (no data on host depository). Same data: OSAL053954, male, OSAL053956-58, female.
Deposition of types. Holotype male, OSAL053955, deposited at OSAL. Paratypes at OSAL. Etymology. This species is named after the country in which the material was collected. Taxonomic remarks. The movable digit of the male chelicera, robust with a terminal tooth, is shared with A. goodmani, while the long, thin fixed digit resembles that in A. ancoratus and A. mahsbergi , but the combination of these two characteristics appears to be unique.
Afroheterozercon madagascariensis nov. sp. (Figs 1H, 2H, 4I, 5I, 11) Diagnosis. Male chelicera with a straight, thin movable digit and a highly unusual spermatodactyl with a distally expanded section; shields carrying setae St1 not connected to the sternitoventral shield; unusually short setae al1 on femora I (75-84 µm). In the adults a high length ratio of setae Z5 to S5 (3.6-5.4). The smallest species studied (length males 600-700 µm; females 650-800 µm).
Description. Male chelicera (Figs 1H, 2H) : spermatodactyl long; base of moderate length, coiled section extended, distal extension broad, ending in a widened, bifurcate section. Fixed digit weakly to moderately developed, straight; movable digit thin, straight, with a large bulbous base. Interdigital membranes normal. Male venter ( Fig. 11B) : shields including setae St1 not connected to the sternitoventral shield. Setae pa relatively long, length > 3/4 length of setae Z5. Setae S5 short, length < 1/2 length of setae Z5. Posterior marginal sclerite with 5-6 tiny setae. Number of anchor-shaped spines on the latero-ventral region of the opisthosoma 13-15 / side. Female venter ( Fig. 11A) : setae S5 short, length < 1/2 length of setae Z5. Number of anchor-shaped spines on the lateroventral region of the opisthosoma 16 / side. Male legs I, chaetotaxy ( Fig. 4I) : coxal setae relatively thin, setiform (same in female). Trochanteral setae av1 relatively long; length exceeding that of setae pl. Trochanteral setae ad, al and pl without distinct barbs. Femoral setae pl2 present. Femoral setae ad3 length relatively long; length subequal to that of setae pd2. Femoral setae pd1, al2 and v2 without distinct barbs. Femoral setae al1 and al2 relatively short; length ratio setae al1 / al2 between 2.1 and 2.4. Male legs II, chaetotaxy ( Fig. 5I) : femoral setae pv1 moderately wide (<20 µm). Setae av1 relatively short (length ratio av1 / pv1 less than 0.8). Femoral setae pd1 distinctly shorter than setae ad1. Femoral setae ad2 without barbs. Genua with a distinct ventrodistal outgrowth. Genual setae av1 relatively short; length distinctly exceeding that of setae pv1. Tibial setae av1 with distinct barbs. Adult legs III, chaetotaxy: all trochanteral setae setiform. pattern observed for another group of mesostigmatid associates of the Central African Republic millipedes, members of the similar sized genus Julolaelaps (Iphiopsididae). Numbers for this genus are, respectively, 64% and 37.4, 48% and 15.7 , and 7% and 1.0, for the "large", "medium" and "small" millipede size categories. The trends for the two taxa from the Central African Republic are similar with two small differences: (1) incidence, as well as abundance, drops strongly from "large" to "medium" millipedes in Julolaelaps, and (2) the drop in abundance across the host size categories is even more pronounced for Julolaelaps than for Afroheterozercon. A study of mite associates of millipedes in the eastern U.S. also noted the lack of (the relatively large) Mesostigmata on small millipedes (e.g. family Julidae, Blaniulidae). The few records of Mesostigmata in this study were from larger hosts (mostly Polydesmida: Euryuridae) (Farfan & Klompen 2012) . Thus our records support the generally accepted notion that medium to large mites require relatively large-bodied hosts.
Males of A. sanghae and A. pachybolus were found on the same individual millipede (field number AL6647). Similarly, we found two species, A. spirostrepti and A. goodmani, on a single millipede in Gabon (field number AL6503). The presence of multiple species of Heterozerconidae on a single host individual has been suggested previously (Kethley, pers. comm.) , and is hereby confirmed. Further studies are needed to assess how common this type of association is.
Phylogeny. A phylogenetic analysis of relationships in Afroheterozercon was attempted using the characters in Table 3 , adding Maracazercon joliveti Fain as outgroup (matrix in Table 4 ). Taxa included were all species in the genus except Afroheterozercon cautus, for which available data were insufficient (see above). Eight of the 29 characters (13-15, 18-20, 25, 28) , all dealing with presence/absence of barbs on specific setae were subsequently excluded because of difficulties in character state determination, and the fact that these characters proved to be highly homoplasious (strong correlation with body size). The analysis based on the remaining 19 characters generated seven equally most parsimonious trees (length 39; CI= 0.56, RI= 0.57). A strict consensus tree supported only two groupings, (A. madagascariensis (A. goodmani, A. mahsbergi, A. pachybolus) ). As expected, support is weak: Bremer support of 1 for these two lineages; jackknife analysis (1000 repetitions) provides weak support (63-69%) for three groupings, (A. madagascariensis (A. goodmani (A. mahsbergi, A. pachybolus) )). Notably, two character reweighting procedures, successive approximations weighting (Farris 1969 ) and Goloboff fit (Goloboff 1993) , both converged on one of the seven trees, so we selected that tree as the best solution given the data (Fig. 12) . The grouping of A. madagascariensis, A. goodmani, A. mahsbergi, and A. pachybolus is supported by the presence of a ventrodistal outgrowth on genu II of the male (character 26: 0). This structure is best developed in the latter three species, which are also characterised by short setae pa (char. 6: 0) and av1 on genua II (char. 27: 0), and a very short fixed cheliceral digit (char. 1: 0). The grouping of A. mahsbergi and A. pachybolus is characterised by the partial sclerotisation of the large interdigital membrane of the chelicerae (char. 3: 0), and partial fusion of the shield containing setae St1 with the sternitoventral shield (char. 4: 0). Given the poor resolution of relationships among the remaining taxa it seems overly speculative to discuss their affinities, other than to note that the topology in Fig. 12 is heavily influenced by the ratio of setae S5 to Z5, in both females (char. 9: 0) and males (char. 7: 0).
The topology presented in Fig. 12 does not match any obvious broad biogeographical patterns. For example, the madagascariensis -pachybolus lineage includes species from the northern, western, and southern extremes of the known range. Additional collections from a broader range of localities in the Afrotropical region, and improved host identification may help improve support for phylogenetic relationships and allow more meaningful analyses of biogeography and host associations.
